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(54) METHOD FOR INJECTION MOLDING A THiN HOUSING FOR A PORTABLE TELEPHONE 



(57) To manufacture a ttin-walled housing lor a cel- 
lular phone having an extremely high strength and high- 
quality surfaces with no molding sinks at a high yield 
rate, resin is firrt injected into a cavity 31 through a pin 
gate 4 of a front moid 1 as shown In Fig. 3. Secondly, 
while the resin Is ^11 in a molten state, projectabie 
members 28 are thrust into the cavity 31 , thus punching 
push txitton holes and pishing the top ends thereof and 

Fig 3a 



ti^te removed resin into slide htiles 12 and the pin gate 4. 
At ^e same time, tap hole fortning pins \r. boss forming 
hole^ 29 are pushed slightly further Into 6ie cavity 31. 
After ux)ling the resin to solidification, the from arxi rear 
molding boxes are separated to remove ttie molded 
item. 
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Description 

[Reld of the Invention] 

5 This invention relates to methods of molding housings for cellular phones. More particularly, tfiis invention relates 
to a method of molding a thin-walled and stronger front housing for a cellular phone with satisfactory surfaces free of 
molding sinks. 

[Technical Background] 

10 

As the demand for cellular phones has t>een rapidly growing, new models with increasingly more drversified func- 
tions and lighter weight have been developed in recent years. Against this background, there is a greater need than ever 
for providing thinner-walled and stronger housings for cellular phones. 

Generally, a housing for a cellular phone is composed of a front section acco;^modating push buttons and other 
15 buttons and a rear section that rests on the palm o: the caller during use. The front and rear sections are separately 
injection-moldad and later joined together. (The front section of thin-walled housing is refened to as thin-walled housing 
hereinafter.) 

A typcal tf -in -walled housing for a cellular phone has a low box-like shape with an approximately rectangular plate 
portion having a bent portion provided around the edges of the plate portion. The plate portion includes a plurality of 
20 holes to acc^Dmr ixxjate a call-receive button, push buttons, function buttons, and a call -start button. (Push buttons are 
those be&rihg mjnr^is from 0 to 9 and other symbols mainly used for dialing. Function buttons are pressed to select 
various functions, such as holding and rapid dialing.) A plurality of bosses each with a tap hole for a wood screw are 
formed on d e edget of th3 rear side of tie plate portion. 

A krwwn method of injei:tion-rnolding Ihin-walled housing uses a pair of front arxl rear molds as shown in Rgs. 8 
25 and 9. 

In Rg. 8, reference numei -il 51 designates a front mold which includes a molding part 52. The molding part 52 in 
turn includes a ptate forming portion 53 which has cylindrical and square-rod shaped pins 54 projected therefrom for 
forming holes to accanmodate a cefll-receive button, push buttons, function txjtlons, and a call-start txitton. 

In Rg. 9, reference numeral 61 designates a rear mold which includes a molding part 62. The molding part 62 in 

30 ^urn includes a plate forming portion 53 which contacts the top end faces of the pins 54 when the front and rear molds 
51 and 61 are joined tog^ither. A pin gate 1 4 is provided at the approximate center of the plate forming portion 63 where 
it dc^es not contact any of the hole formir^ pins 54. The pin gate 64 has an approximately 1 .5 mm diameter fc? introduc- 
ing resin into the cavity of the jvoined mokis. Several thick boss forming hole 65 are formed along the edges of tiie plate 
forming portion 63. Also, hole lorming pins 66 for forming wood screw ti o holes are planted in the center of tiie bost:> 

35 forming holes 65. 

The method of injection-molding thin-walled housings for cellular phones using nnolds like the aforementior>ed has 
various probJems. including the following: 

(1) When removing buns from the part of the molded item that was on the pin gate, part of the thin-walled plate 
40 portion is also scraped, hence reducir g the tending strength and other characteristics of the housing. 

(2) A large nunrber of weld marks 

are formed around the push fcxjtton holes due to the projectirig pins during injection, significantly affecting the bend- 
ing strength and other characteristics of the nrx>lded item. 

(3) Thii boss portions must be of thick formation because wood screws need to be tightiy fitted in. During cooling. 
45 howevs:, molding sinks (dents) occur on the front side (the side opposite to where the bosses are formed) due to 

the shrinkage of the bosses caused by their greater volume than that of the adjacent part. 

(4) Since a la/ge pin gate leaves a large anrount of burrs, it is preferable to use a pin gate with a small diameter. 
However, if the diameter is too snr^ll, the resin cannot permeate through all parts of the narrow cavity during injec- 
tion. If the number of pin gates are increased to solve this problem, nnore weld marks are formed affecting the 

50 strength of the housing. Mtxeover, since the burrs at every gate must be renxsved, the manufacturing procedure is 
nrore complicated and troublesome, thus inaeasing tiie manufacturing cost. 

[Disclosure of the Invention] 

55 An object of tiie present invention is to provide a method of molding a thin-walled cellular phone housing with an 
greatiy improved bending strengtii and other characteristics and a satisfactory surface free of nxtlding sinks. 
The present invention consists in a method of injection-moWing a thin-walled housing for a cellular phone, the housing 
in a box-like shape having an approximately rectangular plate portion and bent portion provided around the edges of 
the plate portion, a plurality of holes formed in the plate portion for accomnrxxiating push buttons, a plurality of bosses 
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each with a tap hole for receiving a wood screw, the bosses being formed on the rear face of the ptate portion, the 
method comprising the steps of: 

injecting resin into a cavity of a mdd through a gate, fhe gate being located In the part of tiie mold that forms the front 
surface of the plate portion arxJ in the position wfiere one of the push button holes is to be formed; forming push button 

5 holes including at least one on the gate arxl/or function button holes in the plate portion by allowing a plurality of cylin- 
drical members to penetrate the part of the cavity forming the plate portion approximately perpendicular to the surfaces 
forming the plate portion when the resin is still in a molten state so as to renxive parts of tiie resin; and pushing hole 
forming members Ibr forming wood screw tap holes in the bosses into the cavity when the resin is still in a wcMen state, 
the hole forming members being provided in the mold. 

10 By this method, the gate is completely closed when the push button holes, including the one aligned witii or on the 
gate, are punched upon injection of resin rnto the cavity of tiie mold. This produces a thin-walled molded item without 
burrs on the part of the item on the gc>te. Since renKiving such burrs are not required, there is no danger of seriously 
reducing the bending strength of the mold<^ item ttiough saaping off part of tiie plate portion while removing burrs. 
Moreover, the extremely large gate, with a dian>eter the same size as that of the push button, allows injected nK>lten 

IS resin to p^srmeate into every part of the cavity, even if only one gate is provided and the molded item is thin. Using a 
single c^amely large gate, this method not only produces much fewer weld marks in the molded item but also has a 
much higher yield rate compared with conventior^t injection-molding metfvxls. 

Furthermore, push buttons are formed by allowing a plurality of cylindrical members to penetrate the part of ttie 
cavity forming the plate portion approximately perpendicular to the surfaces; tiiat form the plate portion when the resin 

20 is still in a molten state. This prevents weld marks occurring around the push txjtton holes, thus imparting a high 
strength to the molded item. 

Also, the members for forming tap ?K>les in the bosses are pushed into the cavity when the resin is still in a molten 
state, arxJ the pressure of the resin in atxj around the boss portions is maintained at a high level. Therefore, no shrink- 
age occurs during cooling, which othenvise might result in a mokiing sink on the front face of the mokied item. 

[Brief Explanation of the Drawings] 

Fig. 1 is a plan view of the front mokJ of an embodiment in accordance with the present invention. 

Fig. 2 <s a plan view of the rear moW of an embodiment in accordance with the present inverrtion. 
30 Figs. 3(a) and (b) are cross sectional views of the joined front and rear mokis of Figs. 1 and 2 taken along l:ne A-A. 

Figs. 4(a) and (b) are cross sectional views of the joineo front and rear mokJs of Rgs. 1 and 2 taken abng line B-B. 

Fig. 5 is a front elevational view a thin-walled housing lor a cellular phone of fie embodiment 

Fig. 6 is a rear t»lev ational view ot a ti>in-walled housing for a cellular phone of tho errtxxjiment. 

Fig. 7 is a left side view of a thin-walled housing for a cellular rix>ne of the embod^menL 
35 Fig. 8 is a plan view of a conventional front moki for manufacturing a thin-walled housing for a cellular phone. 

Fig. 9 is a plan view of a conventional rear moki for manufacturing thin-walled fxHising for a cellular phone. 

[Best Mode for Practicing the lnven^k>n] 

40 The fbltowing is a detailed explanation of an embodiment according to the present invention with reference to the 
attached drawings. 

Embodiment 

45 A thin-walled housing for a cellular phone was manufactured by injection-moWing liquid aystal polyester resin filled 
with 30 wt. % glass fiber with an injection moUer manufactured by Sumitomo Heavy Industries, Ltd. The molding con- 
ditions were temperatures of 270 "C at the cylinder, 290 ''C at the nozzle, and 1 20 "C at the mold, and an injection pxes- 
sureof llOOkgf/cm^ 

Figs. 1 and 2 are plan views of the front and rear rTX>lds, respectively, used for this injection rTx>kjing. 

50 In Rg. 1 , reference numeral 1 designates the front mokj inducing pin insertion holes 2 formed on the four corners 
therein for aligning the front and rear vnokis. Reference numeral 3 designates a rTX)kjing concave. A pin gate 4 is pro- 
vkJed on the center of the rrwlding concave 3. The molding concave 3 also includes a plate forming portion 5, a receiver 
portion 6, a push button hole portion 7, a function button hole portion 8, and a transmitter portion 9. The receiver portion 
6 and the transmitter portion 9 in turn have a plurality of cylirxirical pins 10 erected thereon for forming speaker and 

55 microphone holes. Meanwhile, the push button hole portion 7 and tiie function button hole portion 8 have insertion 
members 1 1 provided thereon for forming push button holes and function button holes. The inser ;ior\ members 1 1 can 
recede further into the mold as they sIkJe into respective slide holes 12. The insertion members 1 1 . normally located 
flush wrtti the adjacent parts off the front moW 1 , are configured so as to recede from tiie surface of the mold 1 when 
receiving pressure. The pin gate 4 has the same diameter as the Insertion members 1 1 for forming push buttons. 
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Referring rx>w to Rg. 2. alignment pins 22 are projected on the four comers of the rear nrotd 21 . Reference numeral 
23 designates a nfx>lding convex including a plate forming portion 24 which in turn includes a receiver portion 25. a push 
button hole portion 26. a function button hole portion 26'. and a transmitter portion 27. Also, projectable members 28 
for forming push buttons arxi function buttons are provided on the push button hole portion 26 and the function txitton 

5 hole portion 26\ The projectable meml)ers 28 are located in alignnr>ent with the insertion members 1 1 when the front 
arxf rear molds are joined together. The projectable members 28, nornnally flush with the adjacent parts of the rear nrv)ld 
21 . can be pushed from behind the rear nx>ld 21 to project from the surface of the rear mold 21 into the slide holes 12. 
which accommodate the insertion members 11. Nine ooss forming holes 29 are provided in the molding convex 23 
along its edges. These holes 29 forms b'lsses for joining the molded front housing and the molded tear housing. Fur- 

70 thernK)re, a tap hole forming pin 30 is planted in the center of each tx>ss forming hole 29. 

The follcwhig is an explanation of the method of injectio^^molding using the atx>ve mold. 
Figs. 3(a) »nd (b) show aoss sectional views of the joined front and rear molds taken along line A-A. In tiiis injection 
nnolding, first resin is injected through the pin gate 4 into the cavity 31 formed by the joined front arxi rear molds as 
shown in Rg. 3(a). While the resin is still in a molten state, tfie top portions of the projectable members 28 of the rear 

15 mold 21 are inserted through the cavity 31 into the slide holes 12, thus punching holes in the resin as shown in Rg. 3(b). 
At the same time, the projectable meml)ers 28 push the insertion members 1 1 of the front nnold 1 further into the slide 
holes 12 via the removed resin. In this way. the push button holes and the function t>utton holes are punched in the resin 
in the plate forming portion. Upon conpletion of each nfx>lding operation, the insertion members 1 1 , pushed in the nf>old, 
are pushed back by springs 32, so that these members 1 1 are again flush with the adjacent parts of the plate forming 

20 portion 5 of the front mold 1 . 

Concurrently with the atxTve. the projectable member 28 located opposite the pici gate 4 is also pushed through the 
cavity 31 into the pin gate 4, so tfiat tiie resin in tfvs kx:ation flows backward into the pin g&te 21 . In this process, a pfjsh 
button hole is formed on the pin gate 4 and the pin gate 4 is dosed. Ttie outer diameter tif the cylindrical prpjeci!i*Ne 
memt>ers is made approximately the same as tfie inner diameter of the slide holes and ti^te pin gate so that rx> bt«rfb 

25 form on the push button holes. This push button hole forming process is completed in a very short time (0.01 to 0.5 sec- 
ond) upon resin injection. 

As described atx3ve. since the push txitton holes and other holes are punched in nx)lten resin, no weld mark is 
formed unlike the conrventional nf>ethod ol injecting resin into a cavity in which pins are planted. AcoorcSngly. the part of 
the plate portion sun-ounding the push !>jtton holes and other holes is stronger. 
30 During the above process of fornrvng bush button holes and other holes, tfie tap hole forming pins 30 in the boss 
brming holes 29 of the rear rTK>ld 20 are pushed sligfitiy further into the caviiy 31 . Rgs. 4(a) and (b) show cross sec- 
tk>nal views of a boss forming part of the joined \Tont and rear wok^ taken alonc) fine B-B of Figs. 1 and 2. Upon injec- 
tion of rnolten resin into the cavity 31 as shown in Rg. 4(a), the tap hole forming pin 30 is pushed slightiy into the cavity 
31 as i^howTi in Rg. 4(b). Since a high resin pressure in ar/d around the boss pordons is maintained in tii;s step, no 
35 shrinkage or molding sink occurs during cooling. 

The injected resin is cooled following the above sttips or filling the cavity with resin, forming push Ixjtton holes and 
other holes, and pushing the tap hole forming pins intcj the cav%. Then, the front and rear molding boxes are separated 
and the solidified product, i.e.. the molded item. \s removed to complete the injectbn rTX)kiing process. 

in this embodiment the injection mokjing prc^cess was repeated ten times to manufacture ten thin-waited housings 
40 for a cellular phone. 

Rgs. 5, &, and 7 show, respectively, front elevational, rear elevational. and left side views of Ihe molded item, having 
a height of af)pioximately 140 mm and a width of approximately 50 mm. The bent sides 49 was approximately 8 mm 
wide while the plate portk.?n 42 was approxinnately 0.5 mm. No burrs or weki marks were observed around the push but- 
ton holes 43 or the function button hole£ 44. FurtherrTX)re, tiie molded items had an excellent visual appearance frt^ of 
45 warpage and other problems. 

After having been left in an atmosphere with a temperature of 23'C and a relative humidity of 50%, the molded 
items were evaluated in bending strength and nx)lding shrinkage. TalDle 1 shows the icsulh. of the evaluation. 

[Bending streftgth) 

50 

Each molded item was horizontally supported at two points close to both ends. An increasingly greater bad was 
applied to the center of the item from above using a pressurizing wedge measuring the nrmimum load point at which 
breakage occurred. Then, tiie txKiding strength of all ten molded items was given based on the fol towing Equation 1 
and the average was calculated: 

55 2 

Sp=3PLv/(2bh ) Equationi 

in which "Sp" is the lx)nding strengtti, "P" is the maximum load. tiie distance t>etween tiie two supporting points, V 
the width of the rTX)kled item, and "h" the thickness of the nxjlded item. 
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[Molding shrinkage] 

The depth of the depression on the front surface directly opposite each of the nine tx>sses was measured relative 
to its adjacent part Then, the nine measurennents were averaged as the molding shrinkage. 

5 

[Test Items] 

injoction-molding was performed ten times under the same molding conditions using the conventional moldings 
sf towii in Rgs. 8 and 9 and the same resin as in the emtxx^iment to manufacture thin-walled housings for a cellular 
10 phone with the same shape as ttiose in the embodiment. Resin failed to permeate throughout the cavity in five injec- 
tions out of the ten. so that the five items were molded imperfectly with portions missing. The burrs tf^t had t>een 
formed on the pin gate was mechanically removed. 

The molded items were not good enough for use. having unsatisfactory visual appearance, particularly shrinks 
around the bosses. 

IS The five molded items free of imperfections were first left in an atmosphere having a temperature of and a 
relative humidity of 50% and were then e^luated in terms of bending strength and molding shrinkage as in the embed- 
indent. JaSoUe 1 shows the result of the evaluation. 
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TABLE 1 








Berxling 
strength 


Molding shrinkage 




Embodiment rten «s 


960kgf/cm2 


5 ^ microns cr less 


25 


Test items 


400kgf/cm2 


20 }i microns or less 



t able 1 shows that the thin-walled housing for a cellular phone molded by the method of :he embodiment according 
30 to the p^^^nt invention has a far ^eater bending strength than the one molded by the conve nti Mial metfxxl. 

AttlKiL'gh liquid crystal polyester resin filled with glass fber was employed as ^he mokiing lesin in the foregoing 
embodiment, other resins can be used as long as the rTK>lded item possesses a siffficient level strength and other 
characteristics required for a cellular phone housing. 

35 [Effect of the Invention] 

By the injection-mo*ding method in accordance with the present in/ention. no burrs are formed at the pari of the 
molded item on the gate. Accordingly, there is no need to remove such buns from the plate portion, wtiich rnay greatly 
affect the bending strength rof the mokJed item. 
40 Since push kxitton hole^j and other txitton holes are punched in molten resin, no wekf mark is formed on these 
holes, resulting in a strong molded item, unlike by the conventional method. 

Moreover, the molten resin in the boss forming portions is maintained at a high pressure so that no shrinkage 
occurs in the cooling >t^. This prevents molding sinks from developing on the housing surface. 

Furthermore, the Uirge-diameter gate allows molten resin to pernieate the entire cavity ensuring that molded items 
45 are free of missing parts. 

Therefore, a thin-walled housing for a celliiar phone having a high strength and a high-quality surfaces with no 
molding sinks can be manufactured at a high yield rate by the injection-molding method according to tiie present inven- 
tion. 

50 Claims 

1 . A method of injection-molding a thin-walled housing for a cellular phone, the housing in a tx)x-like shape having an 
approxiiTiately rectangular plate portion and a bent portion provided around the edges of the plate portion, a plural- 
ity of holes formed in the plate portion for accommodating push buttons, a plurality of bosses each with a wood 
55 screw tap hole, the tosses being formed on the rear face of the plate portk)n. the method comprising tiie steps of: 

injecting resin into a cavity of a mold through a gate, the gale being located in the part of the mokJ that fornts 
the front surface of the pliite portion arxJ in the position where one of the push txjtton holes is to be formed; 
forming push button holes including at least one on the gate and/or function txjtton holes in the plate portion 
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by allowing a plurality of cylindrical members to penetrate the part of the cavity forming the plate portion 
approximately perperxjicutar to the surfaces forming the plate portion when the resin is still in a molten state 
so as to remove parts of the resin; and 

pushing hole forming members for forming wood screw tap holes in the bosses into the cavrty when the resin 
is still in a molten state, the hole forming members being provided in the mold. 
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Fig 5 
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Fig 6 
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Fig 7 
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